Specific binding of 8-oxoguanine-containing RNA to polynucleotide phosphorylase protein.
8-Oxoguanine, an oxidized form of guanine, has the potential to pair with both cytosine and adenine, and thus, the persistence of this base in messenger RNA would cause translational errors. To prevent such an outcome, organisms probably have a mechanism for recognizing RNA molecules carrying 8-oxoguanine and prevent them from entering into the cellular translational machinery. We now report that the Escherichia coli cell possesses proteins that bind specifically to RNA carrying 8-oxoguanine. On incubation with a cell-free extract, 8-oxoguanine-containing RNA is stable while normal RNA is degraded by cellular nucleases. The RNase protection assay and gel shift assay revealed that some proteins bind specifically to 8-oxoguanine-containing RNA, hence preventing nuclease attacks. Among the complexes that were detected, one with a 77 kDa protein exhibits tight binding between RNA and protein components. This protein was identified as polynucleotide phosphorylase, encoded by the pnp gene. pnp(-)() mutants are hyperresistant to paraquat, a drug that induces oxidative stress in the cell. Binding of Pnp protein to 8-oxoguanine-containing RNA would inhibit cell growth, probably due to withdrawal of such RNA from the translational machinery. The Pnp protein may, therefore, discriminate between an oxidized RNA molecule and a normal one, thus contributing a high fidelity of translation.